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1
DISPENSER PUMP

The mvention pertains to a dispenser pump for the drip-free
dispensing of metered amounts of liquid to paste-like prod-
ucts from containers such as bottles, canisters, or tubes, con-
sisting of

a lower pump part, which 1s equipped with a suction open-

ing and 1s designed to be fastened in the opening of a
container, where the suction opening 1s brought into

contact with the product by means of, for example, a
tube; and

an upper pump part, which has a movable hood and 1s
designed to draw the product through the suction open-
ing of the lower pump part into a suction chamber and to
discharge the product from this suction chamber through
a discharge channel with an applicator opening.

For the metered discharge of liquid to paste-like products,
various devices are known which can be used to remove the
product from the storage container and convey 1t through an
applicator opening. The design and function of these devices
differ fundamentally from each other.

DE 35 07 355 C2 describes a paste dispenser with a hollow
cylindrical dispenser housing, which 1s open to the atmo-
sphere at 1ts lower end and sealed by a follower piston. At the
upper end, a pump piston with a tubular piston rod 1s pro-
vided, the piston being free to slide 1n the axial direction. The
upper pump piston and the lower follower piston form the
boundaries of a paste chamber. To dispense a metered amount
of the paste, a downward-directed pressure 1s exerted exter-
nally on the upper pump piston to force paste through the
hollow piston rod to the applicator opening. After the pump
piston has been returned to 1ts original position by the force of
a spring, the vacuum produced in the paste chamber draws the
tollower piston back upward. This process can be repeated
until the paste chamber 1s empty and the follower piston has
come 1n contact with the pump piston.

DE 38 37 704 C2 describes a dispenser for paste-like
products with a metering pump for discharging metered
amounts from bottle-like or can-like paste containers. The
dispenser has a folding bellows of an elastic, rubber-like
plastic, which 1s installed as a connection between the two
housing parts of dimensionally stable plastic, which tele-
scope axially into each other. The housing parts are free to
move axially with respect to each other between two end
positions and are equipped with restoring springs. To dis-
pense the paste, pressure 1s applied externally to the housing
parts to push them down, as a result of which the paste inside
the folding bellows 1s pushed through the housing parts to the
applicator opening. When the external pressure 1s released,
the housing parts are returned to their original positions by the
clastic force of the folding bellows. The return movement
opens a valve 1n the lower opening of the folding bellows and
refills the bellows, and simultaneously additional paste 1s
pulled upward in this case as well by a follower piston.

Dispensers are also known which have a dispenser pump
installed 1n a dispenser head, where the pump chamber of the
dispenser pump has nonreturn valves on the inlet and outlet
sides. An axially movable thrust piston is installed iside the
pump chamber sealed off 1n this way. The piston can be
pushed down by externally applied force, and after the exter-
nal force has been released, the piston 1s restored to its origi-
nal position by the restoring springs installed in the pump
chamber.

Common to all the dispensers indicated above 1s that a
dispenser head 1s provided with a dispenser pump, which,
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when actuated by the application of external force, conveys
the product via a pump chamber through an applicator open-
ing.

The invention 1s based on the task of improving a dispenser
pump of the type described above 1n such a way that a product
can be dispensed reliably 1n precisely metered amounts by a
dispenser which 1s easy to operate, simple in design, and
iexpensive to manufacture.

The task 1s accomplished by the characterizing features of
claiam 1 in that the bottom end of the suction chamber is
designed as a “tloating” elastic valve disk with a central disk
area which, when the pressure inside the suction chamber
changes as a result of the movable hood, alternately bulges up
and down to open and close the centrally located bottom
opening oi the discharge channel part, whereas conversely the
outer edge area of the disk undergoes deformation simulta-
neously to close and open the suction opening of the lower
pump part.

The elastic valve disk with this double function 1s manu-
factured out of a thermoplastic elastomer or out of rubber and
can be designed according to the invention with bellows-like
corrugations 1n 1ts outer area.

According to the mvention, the bottom opening of the
lower discharge channel part extends all the way down to the
center of the valve disk, so that, when the pump 1s 1n the
starting position, the bottom opening 1s closed from under-
neath by the center part of the valve disk. Simultaneously, the
top of the larger suction opening of the lower pump part 1s
closed off by the outer edge area of the valve disk when the
pump 1s in the starting position. By applying force externally
to the hood and thus displacing the hood axially toward the
valve disk, the volume of the suction chamber 1s decreased,
and the 1internal pressure 1n the suction chamber 1s increased.
The center part of the valve disk bulges downward under the
action of this positive pressure and thus frees the bottom
opening of the discharge channel. Stmultaneously, the posi-
tive pressure presses the outer edge area of the valve disk
firmly onto the correspondingly shaped suction opening of
the lower pump part, so that this continues to be sealed. As a
result of the positive pressure 1n the suction chamber and the
freeing of the bottom opening of the discharge channel, the
product to be dispensed 1s forced out of the suction chamber
and conveyed through the discharge channel, including the
upper discharge channel part, which includes an angled sec-
tion, and out through the applicator opening, which extends
laterally outward from the upper pump part.

As a result of the return of the hood to the starting position
alter the completion of the dispensing process and the asso-
ciated increase 1n the volume of the suction chamber, the
internal pressure 1n the suction chamber decreases. The nega-
tive pressure thus produced draws the “floating” elastic valve
disk upward. The center part of the valve disk thus tightly
seals the bottom opening of the discharge channel again.
Because none of the components of the dispenser pump limits
its upward travel, the outer edge area of the valve disk follows
this suction movement upward and thus frees the suction
opening of the lower pump part, so that the suction chamber
can be filled with fresh product again.

According to an advantageous embodiment of the mven-
tion, the hood 1s made out of an elastic material such as a
thermoplastic elastomer, so that 1t can undergo axial defor-
mation. It 1s fastened and sealed to an upper edge of the upper
pump part, above the upper angled discharge channel part.
The entire discharge channel 1s formed here as a stationary
discharge tube, molded 1nto the upper pump part, and the
upper pump part 1s permanently connected to the lower pump
part.
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External force applied to the elastic hood causes the hood
to be axially deformed and decreases its volume. As a result,
as previously described, the pressure in the suction chamber
underneath the hood 1s increased, and the dispensing process
takes place as described. A stop, located above the angled
discharge channel part on the upper nside surface of the
hood, limits the axial displacement of the hood toward the
angled discharge channel part. Upon completion of the dis-
pensing process, the hood returns to 1ts original position
exclusively as a result of 1ts own elastic restoring forces, and
the suction chamber becomes filled again with product.

The hood 1s made of an elastic and thus soft material. To
protect 1t from damage, an axially movable safety cap 1s
mounted on the upper pump part, so that the external force can
be exerted on this cap and thus introduced indirectly to the
hood.

In another embodiment of the invention, the sensitive hood
1s protected by a swinging cover, which 1s hinged to the upper
pump part. When the dispensing pump is not being used, the
swinging cover lies over the hood and protects 1t.

In accordance with another embodiment of the inventive
dispensing pump, the upper pump part 1s free to move axially
with respect to the lower pump part, so that the upper dis-
charge channel part and the hood, both of which are parts of
the upper pump part, are also able to move axially. The lower
discharge channel part 1s permanently connected to the lower
pump part and thus stationary. The suction chamber 1s
designed as an annular space with a ring-shaped piston 1n the
manner of a piston pump, where the annular space forms a
circular ring which surrounds the lower discharge channel
part and thus forms a stationary part of the lower pump part.
The ring piston of this pump-like suction chamber surrounds,
and 1s permanently connected to, the upper discharge channel
part and 1s thus free to move axially along with 1t and thus with
the hood.

During the dispensing process, force applied externally to
the hood pushes the entire upper pump part along with the
ring piston toward the valve disk. The pressure inside the
suction chamber thus increases, and the dispensing process
proceeds as described above. The hood itseli, however, no
longer consists of elastic material which can be deformed by
the external force. It 1s instead part of the ngid upper pump
part. A restoring spring, which 1s supported against the lower
pump part, 1s therefore provided inside the upper pump part to
return the upper pump part to 1its starting position after
completion of the dispensing process. The restoring spring
can be located inside the discharge channel or outside both the
discharge channel and the suction chamber.

Additional advantages, features, and properties of the
invention are explained in greater detail below on the basis of
the exemplary embodiments, which are 1llustrated 1n the fig-
ures. For the sake of clarity, the same design components are
designated by the same reference numbers:

FIG. 1 shows a vertical cross section through a dispenser
pump,

FIG. 2 shows a vertical cross section of a second dispenser
pump on a bottle;

FIG. 3 shows a partial cross-sectional perspective view of
the dispenser pump of FIG. 2;

FI1G. 4 shows a partial cross-sectional perspective view of
a third dispenser pump;

FIG. 5 shows a vertical cross section through the dispenser
pump of FIG. 4;

FIG. 6 shows a partial cross-sectional perspective view of
a Tourth dispenser pump;

FI1G. 7 shows a vertical cross section through the dispenser
pump of FIG. 6; and
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FIGS. 8-10 show various views of the dispenser pump of
FIG. 7.

FIG. 1 shows a vertical cross section through an inventive
dispenser pump 1, which consists of an upper pump part 8 and
a lower pump part 6. The lower pump part 6 1s pressed into the
container opening 3 of a bottle 26 (only the neck of which 1s
shown) to form a seal, whereas the upper pump part 8 1s
screwed onto the neck of the bottle. The suction opening 4 of
the lower pump part 6, which projects into the container
opening 3 from above, 1s designed as a funnel 16 with a
connecting piece for the attachment of a tube 21, which 1s
immersed in the product 1n the bottle 26 (the product 1tself 1s
not shown). To seal off the suction opening 4, a valve disk 7
rests on the funnel 16 of the lower pump part 6. The outer edge
areca 25 of this valve disk, 1n the starting position shown,
tightly seals the suction opening 4.

Above the valve disk 7 there 1s a suction chamber 14,
limited by the valve disk 7 and a deformable hood 10. The
suction chamber 1s 1n working connection with the hood 10.
The bottom opening 2 ofthe discharge channel part 3' extends
all the way down to the center of the valve disk 7. In the
starting position shown here, the valve disk 7 thus seals off
this bottom opening also. The elastically deformable hood 10
1s attached and sealed to an upper edge 9 of the upper pump
part 8, above the upper discharge channel part 3", which
includes an angled section and the applicator opening 24. The
hood 10 1s provided on the 1nside with a stop 13 at the top end.
When the stop makes contact with the discharge channel part
3", it prevents any further axial displacement (deformation)

of the hood.

When the hood 10 1s pushed toward the valve disk 7,
positive pressure builds up in the suction chamber 14. This
causes the valve disk 7 to deflect downward until it rests
against the funnel 16 of the lower pump part 6. As aresult, the
bottom opening 2 of the discharge channel part 3'1s freed, and
the product which has collected 1n the suction chamber 14 1s
¢jected through the discharge channel part 3".

When the hood 10 returns to 1ts starting position, negative
pressure develops in the suction chamber 14. This negative
pressure has the etfect of pulling the outer edge area 25 of the
valve disk 7 up and away from the funnel 16—the center part
of the valve disk 7 being held 1n position by the lower dis-
charge channel part 3'—as a result of which the valve disk 7
frees the suction opeming 4. Product 1s thus drawn up from the
container 26 via the tube 21 into the suction chamber 14. A
lower air hole 15 1s provided laterally on the upper pump part
8 to allow the pressure to equalize after the product has been
dispensed from the container 26.

To protect the deformable and therefore soit hood 10
against damage, an axially movable safety cap 18 1s mounted
on the upper pump part 8. Pushing this cap down thus 1ndi-
rectly pushes the hood 10 down as well. Ring beads 29, 29'
retain the safety cap 18 and guide 1t as 1t slides up and down
in the upper pump part 8.

FIGS. 2 and 3 show a similar (second) embodiment of the
inventive dispenser pump 1'. In comparison with the dis-
penser pump 1 of the FIG. 1, the hood 10 of the dispenser
pump 1' 1s not protected by an axially sliding safety cap but
rather by a swinging cover 12, which 1s connected by a hinge
11 to the upper pump part 8. Opposite the hinge 11, a latch 23
1s provided on the swinging cover 12; this latch locks onto the
upper edge of the upper pump part 8 when the swinging cover
12 1s closed.

As shown 1 FIG. 2, an upper air hole 17 1s provided for
pressure equalization laterally 1 the upper pump part 8, out-
side the suction chamber 14. For satety during transport, this

hole 1s sealed by a sealing pin 28 in the swinging cover 12.
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As can be seen 1n FIG. 3, additional air holes 19 are pro-
vided 1n the upper pump part 8, which allow the lower air hole
15 (see F1G. 1) to communicate with the upper air hole 17 (see
FIG. 2). In addition, FIG. 3 shows that the outer edge area 25
of the elastic valve disk 7 1s designed with bellows-like cor-
rugations 22, which make 1t easier for the outer edge area 25
to move up and down and also improve the centering of the
“floating” valve disk 7.

FIGS. 4 and 5 show a perspective partial cross section
(FI1G. 4) and a vertical cross section (FI1G. 5) of another (third)
embodiment of the mventive dispenser pump 1". In contrast
to the dispenser pumps 1 and 1' of FIGS. 1-3 with a permanent
connection between the two dispenser pump parts 6, 8 via the
container 26, the upper pump part 8' of the dispenser pump 1"
shown here 1s free to move axially 1n the lower pump part 6',
where the lower pump part 6' surrounds the lower area of the
upper pump part 8'. When the upper pump part 8' 1s pushed
down, the upper discharge channel part 3" and the hood 10,
both of which are components of the upper pump part 8', are
also pushed down 1n the same way. The lower pump part 6'
and 1ts lower discharge channel part 3' are incapable of move-
ment and during use are permanently connected to the con-
tainer (the container 1s not shown). The two discharge channel
parts 3' and 3" are a certain distance away from each other, the
gap between them being bridged by an intermediate collar 35,
which 1s free to slide over the lower discharge channel part 3'.

Whereas, 1n the case of dispenser pumps 1, 1', the internal
pressure 1n the suction chamber 14 1s changed by a deform-
able elastic hood 10, this internal pressure in the case of the
dispenser pump 1" 1s changed by a ring piston 32. For this
purpose, the suction chamber 14' 1s designed as a stationary
annular space in the manner of a piston pump and surrounds
in circular fashion the lower discharge channel part 3'. The
lower closure of the suction chamber 14' 1s formed, as 1n the
previous embodiments, by the valve disk 7, whereas the upper
closure 1s provided by the ring piston 32, which surrounds 1n
circular fashion the upper discharge channel part 3" and the
intermediate collar 35, to which it 1s permanently connected,
but 1s free to shift position axially, sliding together with the
upper discharge channel part over the lower discharge chan-
nel part 3'.

As aresult of the design of the suction chamber 14' with a
ring piston 32, which 1s connected to the hood 10' and to the
discharge channel part 3" and which thus moves axially along
with them, a direct action different from that of the dispenser
pumps 1, 1' of FIGS. 1-3 15 obtained. When the hood 10' shafts
axially downward under the effect of external force, the ring
piston 32 1s also pushed axially downward. The internal pres-
sure 1n the suction chamber 14' increases, and the center of the
valve disk 7 frees the bottom opeming 2 of the discharge
channel part 3' located directly above 1t 1n the manner previ-
ously described. The product 1s now discharged from the
suction chamber 14', passing through the discharge channel 3
and leaving through the applicator opening 24.

Upon completion of the dispensing process, the return of
the hood 10' causes a negative pressure to develop 1n the
suction chamber 14', which, here again, causes the outer edge
area of the valve disk 7 to arch upward, thus freeing the
suction opening 4 and allowing fresh product to be drawn 1nto
the suction chamber 14'. The return of the hood 10" proceeds
positively under the action of a restoring spring 33, which 1s
mounted 1n a closed annular space 34 outside the discharge
channel 3 and the suction chamber 14" and which supports the
upper pump part 8 against the lower pump part 6'.

The outside wall of the lower pump part 6' 1s designed with
an upper profiling 36 for the attachment of a safety cap 435
(FIG. 6). Separated from the upper profiling by a ring-shaped
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6

web 38, a lower profiling 37 1s also provided on the outside
wall, so that the lower pump part 6' can be pressed tightly into
a container opening.

FIGS. 6 and 7 show a perspective partial cross section
(FIG. 6) and a vertical cross section (FIG. 7) of an additional
(fourth) dispenser pump 1™, which operates according to the
same principle as the dispenser pump 1" of FIGS. 4 and 5.
This fourth pump 1s characterized above all by a design which
1s simpler than that of dispenser pump 1". Thus, the restoring
spring 43 for returning the container hood 10" 1s no longer
located 1n a closed annular space outside the suction chamber
14" and outside the discharge channel 3 but rather inside the
discharge channel 3. The upper end of the restoring spring 43
1s supported against an inner edge 41 inside the upper dis-
charge channel part 3", whereas the lower end 1s supported
against a corresponding inner edge 41' at the lower end of the
lower discharge channel part 3'. An mtermediate collar for
connecting the two discharge channel parts to each other1s no
longer present in this exemplary embodiment, because the
lower end of the upper discharge channel part 3" 1s pushed
directly over the lower discharge channel part 3' with freedom
to slide, so that here the ring piston 42 1s connected directly to
the upper discharge channel part 3".

With a design otherwise similar to that of dispenser pump
1" with an upper pump part 8" which can be pushed axially
into the lower pump part 6", as a result of which the compo-
nents of the upper pump part (hood 10", discharge channel
part 3", and ring piston 42) are also able to shift axially with
respect to the components of the lower pump part 6" (suction
chamber 14", discharge channel lower part 3, valve disk 7),
the dispenser pump 1" can be manufactured more easily as a
result of the omission of the intermediate collar and the annu-
lar space for the restoring spring and thus can be provided
with more slender external dimensions, which 1s, of course,
advantageous.

FIG. 6 shows the dispenser pump 1" with a safety hood 45,
which {its onto the upper profiling 46 of the outer wall up as
far as the ring-shaped web 48. Here, too, a lower profiling 47
1s Tormed on the outside wall so that the lower pump part 6"
can be introduced 1nto a container opening with a sealing
elfect.

FIGS. 8-10 show various views of the dispenser pump
1'""—without the satety hood—+to emphasize its slender and
attractive external appearance. FIG. 8 shows an angled view
from behind, FIG. 9 a side view, and FIG. 10 a top view.

The invention 1s not limited to the exemplary embodiments
presented here. On the contrary, it can be realized 1n many
different forms, provided that the basic idea of the invention,

1.e., designing the suction chamber of the dispenser pump
with a valve disk which performs a double function, 1s used.

List of Reference Numbers

dispenser pump
bottom opening of the discharge channel 3
discharge channel
suction opening
container opening
lower pump part
valve disk

upper pump part
upper edge of 8
hood

hinge

SWINZING COVer
stop

suction chamber
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-continued

List of Reference Numbers

15,17, 19 air hole

16 funnel

18,45 safety cap

21 tube

22 corrugations in 7

23 latch

24 applicator opening
25 outer edge of 7

26 bottle, container

28 sealing pin

29, 29 ring bead

32,42 ring piston

33,43 restoring spring

34 annular space for 33
35 intermediate collar
36,46 upper profiling
37,47 lower profiling

3%, 48 ring-shaped web
41, 41' inner edge in the discharge channel

The invention claimed 1s:

1. Dispenser pump (1, 1', 1", 1'") for the drip-free dispens-
ing of metered amounts of liquid to paste-like products from
containers such as bottles (26), canisters, or tubes, consisting

of

a lower pump part (6, 6', 6"), which 1s equipped with a
suction opening (4) and 1s designed to be fastened 1n the
opening of a container (8), where the suction opening (4)
1s brought into contact with the product by means of a
tube (21); and

an upper pump part (8, 8', 8") designed to draw the product
through the suction opening (4) of the lower pump part
(6) into a suction chamber (14, 14', 14") that has a
changeable volume via a movable hood (10) or 1n the
manner of a piston pump and to discharge the product
from this suction chamber (14, 14', 14") through a dis-

charge channel (3) with an applicator opening (24),
wherein

a one-piece, elastic valve disk (7), formed without through-
openings , lies tlat and unfastened on the suction opening
(4) of the upper pump part (6, 6', 6") and thus forms the
bottom end of the suction chamber (14, 14', 14") and
provides a double function of an inlet valve and an outlet
valve for the suction chamber:;

the bottom opening (2) of lower discharge channel part (3')
extends all the way down to the center of the valve disk
(7); and wherein

the center part of the valve disk (7) bulges up and down due
to pressure changes in the suction chamber due to vol-
ume changes of the pressure chamber so that the disk
alternately opens and closes the centrally located bottom
opening (2) of the discharge channel part (3), whereas
conversely the outer edge area (25) of the disk undergoes
deformation simultaneously to close and open the suc-
tion opening (4) of the lower pump part (6, 6', 6").

2. Dispenser pump (1, 1', 1", 1) according to claim 1,
wherein the elastic valve disk (7) 1s made out of a thermo-
plastic elastomer.

3. Dispenser pump (1, 1', 1", 1") according to claim 1,
wherein the elastic valve disk (7) 1s made out of rubber.
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4. Dispenser pump (1, 1', 1", 1'"") according to claim 1,
wherein the elastic valve disk (7) 1s designed with bellows-
like corrugations (22) 1n 1ts outer edge area (25).

5. Dispenser pump (1, 1', 1", 1'"") according to claim 1,
wherein a section of the upper discharge channel part (3") 1s
angled, so that the applicator opening (24) can extend later-
ally out from the upper pump part (8, 8', 8").

6. Dispenser pump (1, 1') according to claim 1, wherein the
upper pump part (8) 1s connected to the lower pump part (6)
by the container (26), the lower pump part (6) 1s pressed nto
the container opening (5) to form a seal, the upper pump art
(8) 1s connected to the container (26) by a force-fit or screw
connection; the discharge channel (3) 1s a discharge tube (3),
which 1s molded permanently into the upper pump part (8);
and above the upper angled discharge channel part (3"), an
axially deformable hood (10), made of a thermoplastic elas-
tomer, 1s attached to an upper edge (9) of the upper pump part
(8) to form a seal.

7. Dispenser pump (1, 1') according to claim 6, wherein a
stop (13) 1s provided on the upper 1nside surface of the hood
(10), above the angled dispenser channel part (3"), to limit the
axial displacement of the hood (10) toward the angled dis-
charge channel part (3").

8. Dispenser pump (1) according to claim 6, wherein an
axially movable safety cap (18) 1s mounted on the upper
pump part (8), where the movement of the cap 1n the outward
direction 1s limited by ring beads (29, 29").

9. Dispenser pump (1') according to claim 6, wherein the
upper pump part (8) 1s connected by a hinge (11) to a swing-
ing cover (12).

10. Dispenser pump (1", 1') according to claim 1, wherein
the upper pump part (8', 8") 1s designed with freedom of axial
movement with respect to the lower pump part (6, 6"), which
surrounds the lower area of the upper pump part (8', 8"), so
that the upper discharge channel part (3") and the hood (10",
10"), both of which are components of the upper pump part
(8', 8"), are also free to move axially, the lower discharge
channel part (3'), which 1s a component of the lower pump
part (6', 6"), remains rigidly connected to the container and
thus remains stationary together with the lower pump part
when the pump 1s 1n use.

11. Dispenser pump (1", 1) according to claim 10,
wherein the suction chamber (14', 14") 1s designed 1n the
manner of a piston pump as an annular space with a ring
piston (32, 42), where the stationary annular space surrounds
in circular fashion the lower discharge channel part (3'),
wherein the ring piston (32, 42) 1s connected to the upper
discharge channel part (3") and 1s free to slide back and forth
inside the annular space over the lower discharge channel part
(3.

12. Dispenser pump (1", 1'") according to claim 10,
wherein a restoring spring (33, 43), which 1s supported
against the lower pump part (6', 6"), 1s provided inside the
upper pump part (8', 8") to return the axially movable upper
pump part (8', 8") to 1ts starting position upon completion of
the dispensing process.

13. Dispenser pump (1") according to claim 12, wherein
the restoring spring (33) 1s installed inside the discharge
channel (3).

14. Dispenser pump (1'"') according to claim 12, wherein
the restoring spring (43) 1s installed outside the discharge
channel (3) and the suction chamber (51).
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